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(57) Abstract 

A foot pedal arrangement (1) in a motor vehicle has a movably mounted arm (2) carrying a plate (4), the arm being connected to a 
linkage (6) which in turn is connected to an element, such as a master cylinder (8) actuated by the pedal. The pedal is provided with an 
arrangement (7) responsive to the application of a force in excess of a predeterminated force to the plate (4) to permit the plate (4) to move 
forwardly of the vehicle, thus minimising the risk of injury to the driver of the vehicle in the event of a frontal impact. The linkage (6) 
may incorporate a piston (II) movable within a hydraulic cylinder (10), opposed ends of the cylinder being intcr-connccted by a flow path 
incorporating a constriction. 
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A FOOT PEDAL ARRANGEMENT' 



THE PRESENT 1N\TNTI0N relates to a fool pedal airaiigement aiid in 
particular relates to a foot pedal arrangement to be mounted in a motor vehicle sucli 
as a motor car. 

It has been found tliat in car crashes lliat involve a frontal impact, a 
substantial proportion of tlie injuries experienced by the occupants of tlie vehicle 
occur to tlie lower extremities of tlie occupants of tlie vehicles, such as tlieir legs, 
ankles and feet, and it is thouglu diat a substantial proportion of tliese injuries may 
be attributed to tiic occupant of tlie vehicle impacting with tlie foot well and/or tlie 
pedals of tlie motor vehicle. Li a typicaK accident situation tiie diiver will have one 
foot on tlie brake pedal, and possibly tlie otlier foot on die clutch pedal. If the 
pedals move towards tlie driver, as a result of the accident tlie diiver may break or 
sprain one or bodi feet. 

h has been tliouglit that approximately half of tlie injuries to die lower 
extremiries experienced by die drivers of die vehicle involved in frontal car crashes 
are caused by die lower extremities of die driver impacting widi die pedals. 

A brake pedal is t>T)ically made strong enough to widistand die maximum 
possible force diat a diiver could apply to tlie brake pedal, dial force being f:u- 
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liigher Uian tlie force that is needed to fully apply tlic brakes. h\ many motor 
veliicles tlie clutch pedal is of tJie same design as tlie brake pedal, and consequently 
tlie clutch pedal is also relatively strong. 

A brake pedal of tliis stiengtli, and clutch pedal of this strengtli, can impaii 
substantial injuries to tlie lower extremities of the driver during a crash. T^^Dically 
tlie driver will be braking to avoid the crash and may also be de-clutching. At the 
instant of tlie crash, tlie djivcr is typically tlirouTi foward, and a substantial force is 
ti*ansmitted tluougli tlie legs of tlie diiver on to the pedals wliich do not yield. 

It is to be appreciated tliat in some severe fionlal impacts, due to 
deformation of tlie body of tlie vehicle, the pedal assembly can be moved into tlie 
foot well, and tliis may cause very higli forces to be applied to the lower extremities 
of the djiver by the pedals. 

DE-A- 196 16845 discloses a foot pedal arrangement in wliich tlie pivot point 
of tlie foot pedal is yieldably mounted in position. Wlien an extremely liigli force 
is applied to the foot pedal, tlie pivot point of tlie foot pedal is released so tliat tlie 
plate of tlie foot pedal will move forwardly of the body of tlie vehicle. However, 
once tlie pivot point of tlie foot pedal has been released, tlie foot pedal is no longer 
operative. If die pedal is a brake pedal, tlie brakes cannot be applied by die foot 
pedal. Also the arrangement requires attenrion fi*oni a mechanic before the foot 
pedal may be used again. 

Tlie present invention seeks to provide a safety device wliich overcomes or 
mitigates the problem outlined above. 

Accordingly, die invention provides a foot pedal airangement in a motor 
vehicle, tlie airangement comprising a pedal having a movably mounted arm 
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canyiiig a plate, the arm being connected to a linkage, which is connected to aji 
element actuated by tlie pedal, the pedal having a predetemiined initial position, tlie 
pedal being associated widi means responsive to the application of a force in excess 
of a predetermined force to said plate, to pennit tlie plate to move for\\'ardly of die 
veliicle, and adapted to return tlie pedal to the initial position when force is no 
longer apphed to said plate. 

Conveniently, tlie pedal comprises an elongate arm wliich is pivotally 
mounted at one end and canies said plate at tlie otlier end, a point between tlie two 
ends of die anns being connected to die linkage. 

In an embodiment of the invention, tlie force responsive means comprise a 
compression spring, preferably a damped return spring. 

Advantageously, said damped return spring comprises a tubular housing 
containing a piston, said compression spiing biasing tlie piston towards one end of 
die housing, die housing being provided, at opposed ends, widi: flow ports 
communicating widi die interior of die housing, die ports being connected by 
parallel flow padis, one flow padi containing a consnicrion and a non-retiini valve 
pennitting flow in one direcrion, die odier flow padi containing at least a non-return 
valve. 

The said odier flow padi may also include a constiiction. 

The housing may contain a hydraulic fluid, or may contain as gas, die 
damped return spring dien comprising a gas spring. 

hi one foim of die invention, die force responsive means aie provided in die 
linkage between die pedal and a master cylinder. 
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In aiiotlier fonn of die invenrion, tlie force responsive means are mounied 
between pail of tlie aj-m of tlie pedal, and a fixed mounting point provided on tlie 
veliicle. 

In a fiiitlier fonn of the invention, the force responsive means comprise 
means responsive to hydraulic pressure in excess of a predetermined hydraulic 
pressure in die outlet of a master cylinder, which comprises die element actuated 
by die pedal. 

In an alternative arrangement die force responsive means comprise a 
chamber connected to die oudet of the master cylinder, die chamber containing a 
flexible membrane dividing the chamber into two paits, one part being in 
communicarion widi die oudet of die master cylinder and die odier part containing 
compressed gas. 

Preferably said predetermined force is equal to or greater than die maximum 
force required to actuate die element actuated by die pedal. 

in one embodiment diis latter fonn of die invention, die force responsive 
means may comprise a cylinder containing a piston, die cylinder being connected, 
by means of a connecting conduit, to the outlet of die master cylinder, die piston 
being biased towards said conduit by a compression spring, die piston being 
movable against die bias of the spiing in response to a pressure in excess of a 
predetermined pressure present at die oudet of die master cylinder. 

In order diat die invention may be more readily understood, and so diat 
fujllier features diereof may be appreciated, embodiments of die invenrion will now 
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be described, by way of example, witli reference to Uie accompanying drawings in 
wlijch; 

FIGURE 1 is a diagrammatic representation of a fool pedal in a motor 
veliicle, illustrating one embodiment of tlie present invention, 

FIGURE 2 is a view corresponding to Figure 1 illustrating a modified 
embodiment of the invention, 

FIGURE 3 is a view, conresponding to Figures 1 and 2. illustrating yet 
anodier embodiment of tlie invention, and 

FIGURE 4 is a view corresponding to Figure 3 illustrating a further 
embodiment of the invention. 

Referring initially to Figure 1 of tlie accompanying drawings, a pedal 1 
mounted in a motor vehicle is illustrated. Tlie pedal 1 may comprise a brake pedal 
or a clutch pedal. 

Tlie pedal 1 comprises an elongate arm 2, die upper end of which is 
pivotally connected at 3 to an appropriate mounting point provided in the body 
shell of the motor vehicle. Tlie lower end of the ami 2 is proxndcd witli a plate 4 
adapted to be engaged by llie foot of die diiver. Tlie plate 4 may be provided with 
a rubber sheath. Tlie pedal has a predeteimined initial position, as shown in Figure 
1. 

At die mid point of die ann 2, a pivotal linkage 5 is provided which 
connects die ann 2 to an actuating rod 6. Tlie actuating rod 6 extends to damped 
spiing connector 7 which will be described hereinafter, and thence to an element to 
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be actuated by tlie pedal wliich, in tliis embodiment, a master cylinder 8. Tlie 
master cylinder 8 has a hydraulic output 9 which can be connected to a brake or to 
a clutcli, as is conventional. 

Tlie damped spring connector 7 comprises a tubular housing 10, one end of 
wliich is connected to the master cylinder 8. Contained within the tubular housing 
10 is a piston 1 1, wliich is connected to the rod 6. Tlie piston 1 1 is biased to one 
end of die tubular housing by means of a veiy strong compression spring 12. Tlie 
space between tlie piston 1 1 and the closed end of tlie housing is filled witli a 
hydraulic fluid. The housing is provided witli inlet and outlet ports 13, 14 provided 
at the opposed ends of tlie housing. Tlie inlet/outlet ports are inter-connected by a 
parallel connection of two flow paths. One flow path comprises a constriction 15 
and a non-return valve 16 wliich permits flow of the fluid in one direction, that 
dijection^ being towards die left as shown in Figure 1, and a second flow padi 
which comprises a non-retujii valve 17 and a constriction 18, tlic non-retuni valve 
17 permitting flow in one direction, diat is to say towards the right as shown in 
Figure 1 . Tlie constriction 1 8 is optional and may be omitted. 

Dujiiig ordinaiy use of the pedal, as showai in Figure 1, the force applied to 
tlie plate 4 will not be sufficient to compress tlie spiijig 12. Tlius tlie damped 
spiing connector 7 will constitute a substantially rigid connection between tlie 
pedal 1 and tlie master cylinder 8. However, should a pressure in excess of a 
predetemiined pressure be applied to llie pedal 1, eiUier as a consequence of die 
diiver moving foi^vardly towards die pedal, whilst depressing the pedal, or as a 
consequence of die pedal itself moving towards the driver as a consequence of 
deformarion of die vehicle. The piston 1 1 will move towards die left as shown in 
Figure 1 against die bias provided by die spring 12, forcing fluid past die non- 
return valve 17 and die constiiction 18. The fluid will leave die cylinder 10 
duough die poit 13 and will re-enter die cylmdcr 10 dirough die port 14 on the 
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otiier side of die piston II. The pedal may move to a position in whicli it is 
adjacent or in contrast widi Uie floor of die vehicle to miniinise die risk of any 
injuries occurring. When die force is no longer applied to die pedal 1, die spring 
12 will return the piston to die iiiirial position illustrated in Figure K widi die fluid 
flowing tiirougli the non-return valve 16 and die associated constriction 15. Tlius 
die pedal will only return to die initial position relatively slowly, and will thus not 
ijijure an occupant of the vehicle following an accident. 

It is tiius to be appreciated diat in the described embodiment, when a 
pressure in excess of a predetermined pressure is applied to die pedal, die pedal 
moves forwardly relative to the body of the vehicle, thus minimising die risk of 
injury to die driver of die veliicle. 

Figure 2 illustrates a modifled embodiment of die invention. However, a 
large proportion of die components of die embodiment shown in Figure 2 are die . 
same as diose shown in Figure 1, and diese components will be identified by die 
same reference numerals, and will not, dierefore, be re-described in detail. 

It is to be noted diat in die embodiment of Figui e 2, die anii 2 of die pedal 1 
is mounted, at one end, to a pivot point 3. The pivot point 3 is provided at one end 
of an arm 19. Tlie odier end of die aim 19 is connected to die piston 1 1 of die 
damped spring connector 7. Tlie housing 10 of die damped spring connector is 
secured to an anchor point 20 which is fast with die body of die vehicle. Tlius die 
force responsive means aie mounted between one end of die ann 2 of die pedal 1 
and a fixed mounting point 20 provided on die vehicle. Tlie rod 6 connected to the 
pivotal linkage 5 at die mid point of die ann 2 extends direcdy to the master 
cylinder 8. 
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In tliis embodiment also, if a force in excess of a predetemiLned force is 
applied to the pedal 1, as a consequence of an equal and opposite force being 
applied to die piston 1 1, because the arm 2 is effectively pivotally mounted about 
tlie point 5, die piston will move generally towards die riglit as showTi in Figure 2, 
against the bias of die spring 12, dius enabling die pedal itself to move fonvardly of 
die vehicle. Wlien force is no longer applied to die pedal it will return to its initial 
position as shown in Figure 2. 

Wliilst, in die embodiments described above, die damped spring connector 7 
has been described as being fdled widi a fluid, it is to be understood diat instead of 
being filled widi a fluid such as a hydi-aulic fluid, such a damped spring connector 
may be filled widi gas, and die connector may then be termed a gas spring. 

Figure 3 illustrates a further embodiment of die invenrion. In die 
embodiment of Figure 3, the output of die master cylinder is connected to an 
airangement 21 which is adapted to release die hydraulic pressure widiin the 
master cylinder in die event diat die pressure exceeds a predetermined direshold. 
Tlie arrangement shpwn in Figui*e 3 comprises a cylinder 22 containing a piston 23. 
Tlie cylinder 22 is connected to die hydraulic oudet 9 of die master cylinder by 
means of a connecting conduit 24. The piston 23 is biased towards die connecting 
conduit 24 by a very strong spring 25. 

In ordinary use of die pedal 1, die hydraulic pressure generated at die outlet 
of die master cylinder 8 is not sufficient to compress die spring 25, and the brake or 
clutch connected to die oudet 9 of die master cylinder operates in die usual way. 
However, should a veiy high force be applied to die pedal 1, a veiy liigli pressure 
will be generated within die master cylinder, and diis veiy high pressure will be 
present at die oudet 9 of die master cylinder. This higli pressure will cause die 
piston 23 to compress die spring 25. As a consequence, die piston in the master 
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cylinder tliat is connected to the rod 6 will move towards the left, as shown in 
Figure 3, tlius pemiitting tlie pedal to move to tlie left, tliat is to say fowardly of 
the vehicle. 

Figure 4 illustrates another embodiment of the ijivention. In tliis 
embodiment tlie output of tlie master cylijider is connected to an arrangement 3 1 
adapted to release the hydraulic pressure witliin die master cylinder in tlie event 
tliat die pressui-e exceeds a predetermined tlireshold. 

Tlie arrangement shown in Figure 4 comprises a first pipe 32 whicli 
contains a non-return valve 33 which communicates widi a chamber 34. Tlie 
chamber 34 is actually divided into tw^o pajts by a flexible membrane 35. Tlie 
conduit 32 communicates witli one part 36 of die chainber which contains 
hydraulic fluid. Tlie otlier part 37 of the chamber, on die other side of the 
membrane 35, contains a compressed gas. 

A second conduit 38 is provided which is connected in parallel widi die 
non-return valve 35, die conduit 38 containing a constiiction 39. 

Should a veiy high force be applied to the pedal K a veiy high pressme will 
be generated widiin die master cylinder 8, and diis very high pressure will be 
present at die outlet 9 of die master cylinder. Tlie high pressure will move past die 
non-return valve 33 providing a flow of liydi*aulic fluid into die chamber 34. Tlie 
membrane 35 will distend, furdier compressing die gas 37. However, die plate 4 of 
die foot pedal 1 will be pennitted to move fomardly, W]\tn force is no longer 
applied to die plate 4 of die foot pedal, die membrane 35 will gi adually return to its 
initial condition, widi hydraulic fluid flowing through die pipe 38, past die 
constiiction 39, back into die hydraulic system adjacent die outlet 9 of die master 
cylinder. The foot pedal 1 will be returned to its initial position at diis time. 
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It is to be appreciated that the embodiments of Figures 3 and 4 may be 
utilised, for example, witli an ABS braking system. 

It is to be appreciated tliat, in each of the embodiments described, tlie plate 
4 canied by the pedal will move forwardly of tlie vehicle in response to tlie 
appUcation to tliat pedal of a force in excess of a predetennined force. Ilie force 
may be applied to tlie pedal eitlier by die driver of die veliicle exerting lliat pressui e 
against tlie pedal, eidier wilfully, or as a consequence of moving forwardly, due to 
deceleration of die veliicle, but equally, die force may be applied to die pedal as a 
consequence of die pedal moving reai*wardly of die veliicle into contact widi the 
driver of die veliicle as a consequence of deformation of die body shell of die 
vehicle. After die force is removed from die pedal, die pedal returns to its inirial 
position. 

It is to be noted diat in diis Specificarion die term ''comprising" is used to 
mean "including or consisting of and die tenoi "comprises" is used to mean 
''includes or consists of. 
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CLAIMS: 



-1. A foot pedal ajrangement in a motor vehicle, tlie airangement comprising a 
pedal having a movably mounted arm cairying a plate, the arm being connected to 
a linkage, winch is connected to an element actuated by tlie pedal, tlie pedal having 
a predetermined initial position, tlie pedal being associated wiili means responsive 
to tlie application of a force in excess of a predetermined force to said plate, to 
permit llie plate to move forwardiy of tlie vehicle, and adapted to return the pedal to 
tlie initial position when force is no longer applied to said plate. 

2. A foot pedal arrangement according to Claim 1 wherein tlie pedal comprises 
an elongate ann which is pivotally mounted at one end and canies said plate at tlie 
otlier end, a point between tlie two ends of tlie arms being connected to tlie linkage. 

3. An airangement according to Claim 1 or Claim 2 wherein said force 
responsive means incorporate a compression spring, 

4. An airajigenicnt according to Claim 3 wherein said force responsive means 
comprise a damped return spring. 

5. An arrangement according to Claim 4 wherein said damped return spiing 
comprises a tubular housing containing a piston, said compression spring biasing 
the piston towards one end of tlie housing, die housing being provided, at opposed 
ends, witli flow ports communicating with tiie interior of tlie housing, tlie ports 
being connected by parallel flow patlis, one flow patli containing a constriction and 
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a non-return valve pennitting flow in one direction, tlie other flow patli containing 
at least a non-retuni valve. 

6. A foot pedal airangement according to Claim 5 wherein said odier flow patli 
also includes a constriction. 

7. An anrangement according to Claim 5 or 6 wherein tlie housing contains a 
hydraulic fluid. 

8. An arrangement accordijig to Claim 5 or 6 wherein tlie housijig contains 
gas. 

9. A foot pedal arrangement according to any one of the preceding Claims 
wherein die force responsive means arc provided in die linkage between die pedal 
and a master cylinder. 

10. An airangement according to any one of Claims 1 to 8 wherein the force 
responsive means are mounted between pait of die arm of die pedal, and a fixed 
mounting point provided on die veliicle. 

11. An airangement according to any one of die preceding Claims wherein the 
force responsive means comprise means responsive to hydiaulic pressure in excess 
of a predetemiined hydraulic pressure in die oudet of a master cylinder which 
comprises die element actuated by die pedal. 

12. An anangement according to Claim 1 1 wherein die force responsive means 
comprise a cylinder containing a piston, die cylinder being connected, by means of 
a connecting conduit, to die outlet of die master cylinder, die piston being biased 
towaids said conduit by a compression spnng, die piston being movable against die 
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bias of the spiiiig in response to a pressuie in excess of a predetennined pressure 
present at die outlet of die master cylinder. 

13. An arrangement according to Claim 1 1 wherein die force responsive means 
comprise a chamber connected to die oudet of die master cylinder, die chamber 
containing a flexible membrane dividing die chamber into rv\'0 paits, one part being 
in communication widi die oudet of die master cylinder and die odier part 
containing compressed gas. 

14. A foot pedal arrangement according to any one of die preceding Claims 
wherein said predetennined force is equal to or greater dian die maximum force 
required to actuate die element actuated by die pedal. 
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